Adrenal aldosterone biosynthesis is elevated in a model of chronic renal failure--role of local adrenal renin-angiotensin system.
Aldosterone seems to play a role in the development of chronic renal failure and proteinuria. We investigated the adrenal aldosterone production and the adrenal renin-angiotensin system (RAS) in rats with 5/6 nephrectomy with and without spironolactone treatment. Sprague-Dawley rats underwent 5/6, 4/6 nephrectomy, heminephrectomy and sham operation. After 1 and 4 weeks creatinine clearance, urinary protein excretion, plasma aldosterone concentration, and plasma renin activity were measured. In adrenals mRNA expression of aldosterone synthase (CYP11B2) and genes of the RAS were measured. Creatinine clearance was significantly decreased and proteinuria significantly elevated in 5/6 nephrectomy. Treatment with spironolactone significantly reduced proteinuria after 8 but not after 30 days. With reduction of renal mass, renal renin mRNA and plasma renin activity were reduced significantly. In early 5/6 nephrectomy plasma aldosterone concentration was increased and in parallel adrenal CYP11B2 mRNA was increased significantly. Both were further augmented by spironolactone. Adrenal renin was up-regulated in 5/6 nephrectomy and further stimulated with spironolactone, possibly serving as a stimulus for the adrenal aldosterone synthesis. In early chronic renal failure after 5/6 nephrectomy adrenal aldosterone production is elevated despite a marked decrease of plasma renin activity. An up-regulated adrenal RAS may contribute to the observed increase in aldosterone.